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DETAILED ACTION 
Claim Rejections ■ 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 - 4, 6, 7, 9 - 1 5 and 21 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by US Patent No. 6,693,338 to Saitoh et al. 

Regarding claims 1 and 21, Saitoh et al. teach a power semiconductor device 
(Fig. 6, for example), comprising: 

a first semiconductor layer (1 1) of the first conductivity type; 

a second semiconductor layer (19) of the first conductivity type and two third 
semiconductor layers (18) of a second conductivity type which are alternately and 
laterally arranged on the first semiconductor layer; 

a first main electrode (16) in electrical contact with the first semiconductor layer; 

a fourth semiconductor layer (12) of the second conductivity type selectively 
formed in surface regions of the second and third semiconductor layers; 

a fifth semiconductor layer (13) of the first conductivity type selectively formed in 
a surface region of the fourth semiconductor layer; 
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wherein the first to fifth semiconductor layers are constituted by a silicon layer 
(Col. 46, lines 17-20); 

a second main electrode (17) formed in contact with surfaces of the fourth and 
fifth semiconductor layers; and 

a control electrode (15) formed on surfaces of the second, fourth and fifth 
semiconductor layers, 

wherein an insulating material (22) is interposed between the second and third 
semiconductor layers; 

wherein an impurity concentration of the first semiconductor layer is lower than 
that of the second semiconductor layer (Col. 8, lines 9 - 20; Col. 10, lines 26 - 30) and 
a layer thickness ratio A is given by an expression: s~ 
0 + A = t/(t+d)#0.72 (Col. 8, lines 5-7) 

where t is a thickness of the first semiconductor layer, and d is a thickness of the 
second semiconductor layer; and 

wherein assuming that a breakdown voltage is represented by VB, then VB, t, B 
and A satisfy the relationship, 

t < 2.53 x 10" 6 x (A x VB) 7/6 (cm), since the device disclosed by Saitoh et al. is identical 
to that of the instant application. For example, t (first semiconductor layer, 11) can be 
selected to be 1 5 microns, and d (second semiconductor layer, 1 9) can be 7 microns, 
which would result in a ratio of 0.68. The ratio would be within the desired ratio 
discussed in lines 2 - 7 of column 8, and shown graphically in Fig. 3A. The range of 
thicknesses that would result in a functioning device, while maintaining the desired 
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range, is considered to be disclosed inherently by Saitoh et al., just as it is considered to 
be disclosed in the instant application, which does not explicitly disclose all possible 
combinations of thicknesses. The proposed values would result in the expression, 2.53 
x 10" 6 x (A x VB) 7/6 (cm) being equal to about 28.2, which is greater than the thickness t, 
of 15 microns. 

Regarding claim 2, Saitoh et al. teach a semiconductor device, wherein, 
assuming an aspect ration B is represented by B = d/w (d = 7 microns, for example), 
where w is an interval between adjacent third semiconductor layers (w = 8 microns, for 
example; Col 8, lines 20 - 21), the layer thickness ratio A (A = 0.68, for example; 
discussed above) and the aspect ratio B (B = 0.87) satisfy an expression below: 

AxB# 1.15, 

since A x B = 0.596. 

Regarding claim 3, Saitoh et al. teach a semiconductor device, wherein an 
aspect ration B and the layer thickness ration A satisfy an expression below: 
-0.04B + 0.48 < (A x B) < 0.1 3B + 0.59. 

since 0.445 (left term) is less than 0.596 (middle term), which is less than 0.704 
(right term). 

Regarding claim 4, Saitoh et al. teach a device, wherein A x B satisfies the 
relationship: 

0.58 < (A x B) < 0.71 ,where A = 0.68, for example. 

Regarding claim 6, Saitoh et al. inherently teach a device, wherein Nn, VB and A 
satisfy the relationship, 
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Nn > 1 .1 1 x 10 18 x (A x VB)" 4 ' 3 (cm" 3 ), since the device disclosed by Saitoh et al. 
is identical to that of the instant application. Moreover, Saitoh et al. teach the optimal 
impurity concentration of the first semiconductor layer, as disclosed on page 17 of the 
instant application, in lines 10 and 11 of column 8. 

Regarding claim 7, Saitoh et al. teach a device (Fig. 6), wherein an insulating 
material (22) is interposed between the second and third semiconductor layers. 

Regarding claims 9-15, Saitoh et al. teach a device, wherein an impurity 
concentration profile at least one of the second semiconductor layer and third 
semiconductor layer reduces with depth. This feature is shown in Fig. 4c, where the 
impurity concentration gradually reduces near the junction with the first semiconductor. 

Allowable Subject Matter 

3. Claims 8, 16 - 20, 23-25 and 28 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

4. Claims 22, 26 and 27 are allowed. 

Response to Arguments 

5. Applicant's arguments filed March 30, 2005 have been fully considered but they 
are not persuasive. 

Applicant argues that Saitoh et al. do not teach an embodiment that satisfies the 
expressions, 0 + A = t/(t+d)#0.72 and t < 2.53 x 10" 6 x (A x VB) 7/6 (cm). The crux of the 
disclosure of Saitoh et al. is to form a device, wherein the ratio of the first layer to the 
sum of the first and second layer remains within a specific range (See, Fig. 3A for 
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example) for the purpose of reducing on resistance. For example, t (first semiconductor 
layer, 11) can be selected to be 15 microns, and d (second semiconductor layer, 19) 
can be 7 microns, which would result in a ratio of 0.68. The ratio would be within the 
desired ratio discussed in lines 2-7 of column 8, and shown graphically in Fig. 3A. 
The range of thicknesses that would result in a functioning device, while maintaining the 
desired range, is considered to be disclosed inherently by Saitoh et al., just as it is 
considered to be disclosed in the instant application, which does not explicitly disclose 
all possible combinations of thicknesses. The instant application only cites specific 
thicknesses of t=14.1, and the ratio B being equal to 2, which would require d to be 16. 
In the cited example, the expression -0.04B + 0.48 < (A x B) < 0.1 3B + 0.59 is not 
satisfied, since the right side of the inequality is 0.85, which is less that A x B (0.94). 
It is of note that the instant application does not recite one single example 
wherein the expression of claim 1 is satisfied. However, the application is 
interpreted from the viewpoint of one having ordinary skill in the art. Accordingly, the 
disclosure is enabling and the appropriate thicknesses are considered to be disclosed. 
This also applies in the disclosure of Saitoh et al. However, Applicant is welcome to 
submit proposed values that would satisfy the expression of claim 1 . The proposed 
values would result in the expression, 2.53 x 10" 6 x (A x VB) 7/6 (cm) being equal to about 
28.2, which is greater than the thickness t, of 15 microns. 

Moreover, the disclosure of Saitoh et al. is sufficient for one having ordinary skill 
in the art to arrive at specific values of t and d (the thickness of the first and second drift 
layers) to arrive at the ratio disclosed by Saitoh et al. in lines 5 - 8 of column 8. For 
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example, the value for t selected in the example provided in the rejection was 15. 
However, many other values could be used to satisfy the ratio provided by Saitoh and 
the expression of the instant application. In one example Saitoh discloses using 26 
microns for t. The first drift layer, t could also be formed to be 25.5 microns thick, with 
the second drift layer, d being 1 1 .9 microns thick. In this example, which is much closer 
to one of the specific examples cited, the expression equals 28.2, which is still less that 
t, 25.5. Further yet, t can be selected to be 26 microns, with d at 12.133, the ratio 
disclosed by Saitoh et al. is satisfied, since 0.682 lies between 0.21 and 0.8. These 
values also satisfy the expression of the instant application with t being 26 microns, 
which is less than 28.2, the value of the right side of the inequality. 

Applicant further asserts that the proposed values presented as examples in the 
rejection above would have resulted in a 400 Volt device instead of a 600 Volt device. 
This is a mere assertion with no supporting evidence. However, assuming that this 
assertion is correct, the expression would still be satisfied with the values suggested 
above since t, having a value of 15 microns is less than the right side of the inequality, 
which would be 17.6 microns for a 400 Volt device. 

Applicant has selected another example, where t is equal to 13 microns and d is 
30 microns to argue that the disclosure of Saitoh et al. does not satisfy the expression 
of claim 1 . Note that when t is equal to 1 3 microns, d can also be about 6 microns to 
meet a desired ratio of 0.68, which lies between 0.21 and 0.8. This would also result in 
a value of 28.3 on the right side of the expression, which is greater than t. 
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Applicant argues that Saitoh et al. do not disclose an insulating film interposed 
between the second and third semiconductor layers. This teaching can be seen in 
Figure 6. 

Allowable Subject Matter 

6. Claims 22, 26 and 27 are allowed. 

7. Claims 8, 16 - 20, 23 - 25 and 28 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W. Owens whose telephone number is 571- 
272-1662. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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